Protein tyrosine phosphatases: potential role in beta-cell insulin signal transduction.
Insulin receptor signal transduction plays a critical role in regulating pancreatic beta-cell function, notably the acute first-phase insulin release in response to glucose. The basis for insulin resistance in pancreatic beta-cells is not well understood but may be related to abnormal regulation of tyrosine phosphorylation events, which, in turn, may alter organization of insulin-signaling molecules in space and time. Members of the protein tyrosine phosphatase (PTPase) family are both functionally and structurally diverse; and within the past few years data have emerged from many laboratories that suggest selectivity of the PTPase catalytic domains toward cellular substrates. Of significance, a subset of PTPases has been implicated in the regulation of insulin signaling in a number of insulin-sensitive tissues. Alteration in PTPase expression or activity has been associated with abnormal regulation of tyrosine phosphorylation events and is accompanied by modulation of insulin sensitivity in vivo. Manipulations aimed at reducing expression of physiologically relevant PTPases acting at a step proximal to the insulin receptor are accompanied by normalization of blood glucose levels and improved insulin sensitivity in both normal and diabetic animals. Hence, the development of tissue-specific gene inactivation strategies should facilitate the study of the potential role of PTPases in beta-cell insulin signaling transduction.